Relations on Sets

 The Congruence Modulo 2 Relation
A relation E from Z to Z:  for all (m, n) ∈ Z × Z, m E n ⇔ m − n is even.
 4 E 0 because 4 − 0 = 4 and 4 is even.  2 E 6 because 2 − 6 = −4 and −4 is even.
 3 E (−3) because 3 − (−3) = 6 and 6 is even.
 Prove that "if n is any odd integer, then n E 1" .
Proof: Suppose n is any odd integer. Then n = 2k + 1 for some integer k. By definition of E, n E 1 if, and only if, n − 1 is even. By substitution, n − 1 = (2k + 1) − 1 = 2k, and since k is an integer, 2k is even.
Hence n E 1.
Relations on Sets
 A Relation on a Power Set: P({a, b, c})={∅, {a}, {b}, {c}, {a, b}, {a, c}, {b,c},{a,b,c}} relation S from P({a, b, c}): for all sets A and B in P({a,b,c}) A S B ⇔ A has at least as many elements as B.
{a, b} S {b, c}? {a} S ∅ ? {c} S {a} ?
 The Inverse of a Relation: let R be a relation from A to B.
 The inverse relation R −1 from B to A:
For all x ∈ A and y ∈ B, (y, x) ∈ R −1 ⇔ (x, y) ∈ R.
 Example: Let A = {2, 3, 4} and B = {2, 6, 8} and let R be the "divides" relation from A to B: for all (x, y) ∈ A × B, x R y ⇔ x | y (x divides y). 
 The Inverse of an Infinite Relation: a relation R from R to R as follows: for all (x, y) ∈ R × R, x R y ⇔ y = 2 *|x|.
R and R −1 in the Cartesian plane:
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